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Novel separation method of SDS-PAGE using in-
verse-gradient polyacrylamide gel
Sodium dodecyl sulfate polyacrylamide gel electro-
phoresis SDS-PAGE  is a widely used technique to 
separate a mixture of proteins based on their molecular 
size. Separation of proteins in SDS-PAGE relies on the 
gel concentration of acrylamide. Thus, suitable gel con-
centration must be chosen to separate target proteins.
I have been working on analyzing the regulatory 
mechanisms of tau phosphorylation catalyzed by tau ki-
nases by Western blot analysis using phosphorylation de-
pendent anti-tau antibodies. Phosphorylated tau pro-
teins have been separated on an acrylamide gel with 
similar migration distances and it is not easy to distin-
guish all the isoforms of phosphorylated proteins by im-
munoblotting because of sharing the immunoreactivity.
Concerning this dif culty, better separation has been ex-
pected.
We are proposing the use of inverse-gradient acryl-
amide gel SDS-PAGE for the separation of the proteins 
with subtle differences in molecular size. This modi ed 
SDS-PAGE technique traps high molecular size proteins 
at the top of the gel, which contains high concentration 
of acrylamide. Electrophoresis of smaller size of pro-
teins accelerates with decreasing acrylamide concentra-
tion of the bottom of the gel. 
As a result, the method provided wider separation of 
proteins with certain molecular sizes below certain mo-
lecular mass. We found that 15-5% inverse-gradient 
gel is best suited for the reparation of the proteins smaller 
than 100 kDa Journal of Electrophoresis 2011 ; 55 : 
1 . We will also demonstrate further improved method 
of inverse-gradient gel and the result will be discussed.
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